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Memorandum

From:M. HouldayTo:

Wayne, NJOffice:

May 26, 1993Bate:

USEPA Comments on the Ciba-Geigy Phase I Interim Report
Subject: and Phase II Proposal - Discussion of Hydrogeological Issues

The issues related to these comments are summarized as follows:

does a

analytical data sufficient for not evaluating further the flow and chemical quality
I

1

shallow overburden and deep overburden wells, and the deep

used w%vdua« the relationship of contamination with depth The

address the comments.
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Woodward-Clyde 
Consultants

Investigation are 
following is a *

I

discusses the approach to resolving USEPA’s comments on the 
L.-U from th© Phase I Interim Report and the Phase H Proposal. The

m^oriQ'of die Agency’s

from 
between selected

does a potential exist for the bedrock aquifer to become contaminated from past 
site activities because either the till (which is believed to act as an aquitard) is

not present in all areas or a

■?

'* .'1
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This memo discusses the approacn to resoiviug ~ ""-L

!/YrCoco<r,<4<_ ii

C</vtpz 
fflApc zxzy _r

downward hydraulic gradient from the overburden 

to the bedrock is present at certain locations.

is existing information obtained from both the field investigations and the 

analytical data sufficient for not evaluating further tue now ano cncnunoi 4uouV 
of groundwater in the bedrock.

These issues are summarized from the comments on pages 4-6,4-7,4-19,6-28,7-13,7-14, 
a.8 8-17 12-3 14-6 Chapter 15 and Table 4-4. These comments can be addressed 

additional evaluation of the stratigraphy and the vertical hydraulic ^adient 
Detween seiccicd shallow overburden and deep overbur en weis, an . t 

overburden and bedrock wells. Also, a comparison of analytical data from the Phase I 
Interim Report (Rounds 1 and 2), the Round 3 sampling event (data provided m the 
March 1992 Progress Report), and the analytical data collected during the Stabdization 
Investigation are used to evaluate the relationship of contamination with depth . The 
following is a summary of these evaluations. It is expected that failed °
these items will be provided to the agency after agreement is reached on the manner to
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Gradients Between the Overburden and Bedrqsk

The vertical gradients in
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♦he Potential for Constituent Migration into

in the different areas of the site are predominantly upward
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S X «7 aTiSue to The P?esen« oJ the bulkhead. The effect of the bulkhead on 

groundwater flow is discussed in detail ffitE

potential for contamination to travel into the bedrock.

gradient between MW-1D and RW-1 data is consistently upward indicating little 
** . - - t..*.,*! twin the

we mu uewuvk is considered to be of sufficiently low permeability to
■------ t Of groundwater from the overburden to the bedrock. The Till una is

ion of contaminants to the deep overburden and bedrock.

flow into i
Pawtuxet River, i.e
discussion of the ’
follows:

MW-1S/1D and MW-1D/RW-1 - the downward vertical gradients & the MW-1S/1D

weirds: using the data presented
Table 4-4 of the Phase I Interim Report, to calculate the vertical gradient in different

„ The Till unit is 
The"tiiris not present a}

At these ^ions, ffie Silt
exists at thicknesses rangingXrhurden and bedrock. This is 

will deter the migration .
discussed later in more detail.

Comparison of Vertical Hydraulic

Aquifers

Stratigraphic Cnnsidemt19ns Relating to 

the Bedrock-

The Till unit above the bedrock is 

deter movement <

Table 4-4orne rnasei ted on the attached Table 1 along
^h“ffieX2on’^X1d=) U»« groundwater will flow based on these 

calculations.

bedrock has the potential to

the river is the discharge point for groundwater in this

V
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r.ronndwater S>mnl.d In the OverhllHlffl Ullfl BedWH

Loling (Rounds 1 and

in areas

concentrations with depth.

)
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measured on each occasion provided in Table 1 in

- consistent minor downward gradients of 0.03

analytical data obtained from the three roundsof JXJd in the March

2 are presented in the Phase I Inte determine whether constituents found onsite were 
W Progress Report) were "d “/‘“^f"'constituents to exist in areas 

" e^Xc; X «ot sampledb^ onthe^data from the deep overburden well

The three sampling rounds from the Wastewater 
oc qc .15s -15D, and RW-2, show the highest 

Treatment Area wells • MW-7S, ’8S> ’ ’MW.15D sh0WS significantly lower
VOC and SVO «ncenfrauo» m MW-15S M* W™ ; one
"ofX“efrom°Rw“data iate%ificantly decreasing consntuent

\
V

MW-6S/P-18D and P-18D/RW-3 • a ^“jKrer^Tta^reXTtaS^X'

18D and a minor downward gradient betwe ses the -stroSg upward gradient
the thick (about ,3° ^^±dta± SX the

MW-19S/P-24D
measured in this off-site cluster.

Evaluation Of Analytical Data from.

Aquifers

The
2 are prese
SdT^beK a potential for these

where the bedrock was not sampled based on t__
samples. A' summary of this evaluation is as follows.

aaitrwurrr Trnnamt show the highest
Arno WftllS • MW“7S« -obi »__ _ 1™./ar

rwas^s: "Uy
P-20S/20D and P-20D/RW-4- a very
Of fourteen occasions between P-208/auu™«u-£ ^adwhich
P-20DandRW-4. Thesedownward.gradientstuep»»W

_________
M. HnuMay

___tASj 26.1’W’hSL3^

very strong upward gradient present

18D and a

between the shallow overburden and deep overburden (i.e

deep overburden).

to 0.15 feet are>
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MW-

The

while the MW-ID samples contained no chlorobenzene, and
detected on the site)

Of the three samples from RW-4, only toluene was detected at 3.5J

work in
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M- Houlday 
May 26. 1993\Page 4

The evaluation of stratigraphy, vertical hydraulic gradients, and analytical data clearly 
indicate little concern regarding the potential for the bedrock aquifer to b 
contaminated from historic site activities. The main points which support not doing further

IOS, -10D, -12S, -12D,
VOC and SVO •

r • 
ra- >■

Warwick Area - The three rounds of sampling from the Warwick Area wells... 
6S^4W-11S MW-17S MW-17D, and RW-3 dearly show a pattern of decreasing 

m •he’three
of VOCs were detected in one sample and 0.7 ppb of SVOs in another For RW3, 

5po ana ; ppo o£ detected in the first and second sampling round
data also indicate significantly decreasing constituent concentrations with

aetectea on me ««), while the MW-1D samples contained no chlorobenzene, and

Xnd’sXi^no"tte third s^pV'lh^ samples, 

with the analytical data presented in the Stabilization Investigation Report,

only 4 ppb and 2 ppb of SVO’s were detected in the first and second sampling round.

These <-----------
depth

Production Area
- Sufficient analytical data has been obtained to evaluate the

5:5-93' •■06:21PM

t>S7. 

(oft.

show little indication of the possibility of bedrock contamination.

* Off-site Area -
t /r*cJlpipb in the second sampling round.

L> VG

Summary

&ad

In the Wastewater Treatment Area, the presence of the Till unit and a generally thick Silt 
unit the strong upward vertical gradients between the shallow andI deep overburden and 
deep overburden and bedrock, and the near absence of VOC and SVO constituents in three 
Xies froJn RW-2, show no need to either resample RW-2 and MW-15D (comments from

GM

L» lT5

regarding the potential for the bedrock aquifer to become

the bedrock and deep overburden are as follows:

contamination associated with the Production Area.

id "the sampling of wells associated with the stabilization activities. These data,

-laTand -14S, and RW-1 show a clear pattern of decreasing 
concentrations with depth. This is most evident at the MW-

f ■
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area.

installed for stabilization and

addendum to the
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additional deep well in the southwest

is included in

Prol
stabilization. 
In conclusion, there 
the limi
associated with the site.

>is also not 
Silfid' ffS’ which- limtV constituent 

* id SVO constituents in the three samples

r

I : exists between the shallow and deep 

MW-6S/P-18D (in all but two

RW-3 and MW-17D (comments from p 
additional bedrock evaluations in this cr

In the Production Area,
necessary because of the ], 
movement through them, the upward gri

from RW-1 despite the high '^Xtion Areagroundwater is supported

. t>£ tl/vcvT?

Additional >" the
Additional data have been gathered fromisangtag of ^“^^mal sampling of the 

^t^itati^“weS and selected monitoring wells will take place during 

. ..lusion, there is sufficient
2^ Addhional^ocumcntmionPfor^WchSe basis is summarized in

” o,Tn be provided to USERVlx“ 

Phase I Interim Report, or as part of the Phase n report.

In the

together"with"the'siltuit which is as thick as

absence of VOC and SVO constituents 1 { fourth time nor to conduct
i vw.!7n (comments from p 8-18 and 8-17) tor a rourm

W5-26-93 06:2 1PM

|gr

by the Hydropunch i
Investigation. 

Additional sampling of other wells in

“) or to construct an
U /-IT, wsw r.-----— f . ,
of this area this area (comment from p 14-0).

p 7-13, p 7-14, and Chapter 15)

comer <-------

In the Warwick Area, ’heuPwaJ<' ,^aSS\?/p.ign (in all but two measurements) , 
overburden Jst■ MW-17S/1TO “ MWj RW.3 locarion, and the near

fc' ■■ W

L; W
LiS
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| Table 1. Comparison of Vertical Gradients Between Selected Wells

6/25/915/15/914/24/914/15/913/21/913/12/912/19/911/16/91S.' 1/7/9111/27/90 12/5/9010/25/909/13/90
0.03 DNA0.50 D0.22 DNANA0.17 D0.07 D0.04 D0.07 DNA0.07 DNANA
0.39 UNA0.58 U0.14 UNANA0.27 U0.27 U0.15 U0.20 U0.08 U0.16 U0 .09 U0.02 U
4.98 U5.14 U5.55 U4.86 U5.59 U4.46 U4.88 U5.08 U4.95 U4.00 UNA4.45 U4.13 UNAMW-8S/RW-2
0.14 U0.30 U0.02 D0.12 U0.09 D0.10 U0.10 U0.02 U0.49 U0 05 U0.06 D0.32 U0.67 U0 .64 UP-2OS/20D
0.03 D0.01 D0.01 U0.30 U0.10 U0.27 U0.12 0.02 U0.23 D0.13 D0.35 II120D0.88 D1.22 DP-20D/RW-4
3.89 U3.97 U4.08 U3.56 U4.01 U3.54 U3.86 U3.55 U3.50 U3.39 U0.51 D0.25 U0.87 DNAMW-6S/P-18D
0.06 D0.14 DNANA0 .08 D0.32 D0.16 D0.20 DNA0.08 D3.11 U3.10 U4.12 UNAP-18D/RW-3
2.60 U2.56 U2.12 U1.99 U2.20 U1.63 U1.77 U1.86 U1.78U1.98 UNANANANA
1.85 U1.78 U1.34 U1.17U1.33 U0.83 U0.50 U0.98 U0.95 U1.08 U1.35 U0.80 U1.58 U1.97 UP-22S/22D

NA0.04 U0.11 D0.09 D0.15 D0.13 D0.11 D0.03 D0.05 00.03 DNANANANAMW-19S/P-24D

Notes.
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Prepared by: JDV

Checked by. TRP
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MW-17S/17D
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1

Al measurements are in Feet MSI

Gradients are calculated by subtracting the one waler elevation 

from the other h tee compared well sets. The dredwn of moreraert 

is upwvd if tee deeper we# has a higher elevation than the shallow 

well and downward when the opposite condition apples.

D=DsnMwraid

U=tlpward

NA=Oaia not avafcfate
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